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@ ^or window regulator. 

@ A door window regulator for vertically moving a door 
window glass of a vehicle includes sliders secured to the door 
window glass. The sliders are respectively guided by a pair 
of gu^e members. The sliders are further respectively con- 
nected to portions of a wire which are respectively stretched 
along the guide members. The wire has a portion thereof 
wound on a driving unit. The vwre is covered with wire tubes 
respectively disposed between the driving unit and each of 
the guide members and between the guide memt>ers. The 
wire tubes interconnect the various members, thereby mak- 
ing the regulator convenient for conveyance. 
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SPECIFICATION 

TITLE OF THE INVRMTt^m 

DOOR WINDOW REGULATOR 
BACKGROUND QP thb; INVENT IOM 
Field of the T nvention.' 

The present invention relates to a door window 
regulator which vertically „oves and guides a door window 
glass of an automobile. 

Description of the Prior Ar<- ♦ 

In general, a door window regulator has an X-shaped arm 
n-ade from steel sheet and is arranged such that a door 
window glass mounted on the upper end of the X-shaped arm is 
vertically moved by the pivoting of the X-shaped arm. The 
door Window regulator employing such an X-shaped arm has a 
relatively large weight and a relatively large moving locus. 
Which fact disadvantageously limits the range of available 
configurations and structures of the door. 

In view of this fact, door window regulators have 
heretofore been proposed in which a wire is employed as a 
window glass driving means mainly from the viewpoint of 
reducing the weight of the apparatus. 

Such conventional door winder regulators include those 
shown in the specifications of Japanese Patent Publication 
NO. 31,485/1971, U.S.P. No. 4,110,935 and B.P. Uo . 631,130. 
In these prior arts, pulleys are rotatably supported on the 
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door, and a wire is disposed between these pulleys. This 
type of door window regulator, however, involves a 
troublesome operation when disposing the wire within the 
narrow space between the inner and outer panels of the door 
and requires an additional operation when mounting a guide 
for guiding the vertical movement of the window glass on the 
door, as %#ell as the operation of mounting the pulleys on 
the door. It may not be necessary to provide any guide for 
guiding the vertical movement of the window glass on an 
automobile in %rtiich a sash for guiding the window glass is 
provided on the upper portion of the door. It is, however, 
necessary for a so-called sasli-less door to be equipped with 
the guide for the purpose of \eliably guiding the ■ovement 
of the door glass. Further, the proposed door window 
regulators involve difficulty^ in controlling the tension of 
the wire stretched between the pulleys, which fact »ay 
unfavorably lead to production of some play between the 
upper or lo%#er end portion of the window glass and the 
vehicle body and also an increase in the requix;ed operating 
force and reduction in durability of the apparatus. 

Another type of conventional door window regulator has 
been proposed in the specifications of B.P. tio. 1,448,795 
and U.S. P. No. 4,109,417 in which pulleys ajre rotatably 
supported on a guide for guiding the vertical move^nt of 
the window glass. In this prior art, a wire driving unit 
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has previously been formed as a subassembly in which the 
wire driving unit is connected to the upper and lower 
P^'^^^ons of the guide through a wire tube. With such a 
1^ structure, it is relatively easy to mount the regulator on 

the door. However, in this structure, a means for 
preventing any undesired pivotal movement of the window 
glass in the vertical plane is constituted solely by a 
combination of the guide and a slider which moves in harness 
with the guide and, therefore, the rigidity of the regulator 
required to support the window glass in such a manner that 
this pivotal movement in the vertical plane is prevented may 
be insufficient. For this reason, if this structure is 
applied to a sash-less door, the seal between the upper and 
side end edges of the window glass and the vehicle body may 
be incomplete, which fact involves a strong risk of leakage 
of water or generation of noise as a result of draft 
entering through a narrow gap. Further, in recent 
automobiles, the area of the window glass is enlarged for 
the purpose of increasing the field of view, and: the 
vertical dimension of the slider which is guidei^'by the 
guide is reduced correspondingly, which fact also unfavorably 
leads to the window glass being incompletely gudded. It is 
to be noted that this type of door window regulator is 
formed with a substantially triangular shape as. a whble 
owing to the above-described structure in which the ,guide 
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and the wire driving unit are connected together as a 
subassembly. Therefore, when the door window regulator is 
mounted in the door, it is not possible for the regulator to 
be inserted into the door in a folded state. 

Still another type of conventional door window 
regulator has beea disclosed in the specification of U.S. P. 
No. 3,890,743 in which a pair of guides are connected 
together by a wire tube, and driving force derived from a 
driving means is applied to an the intermediate portion of 
the wire tube. With this structure, accordingly, the door 
window regulator is formed as a subassembly-structore , which 
permits the assemblability to be improved, and it becomes 
possible to limit the pivotal movement of the window glass 
within the vertical plane of the surface of the glass. In 
this structure, however, since the guides ar« connected by a 
bent wire, the wire is easily straightened when an 
excessively large tension acts on the wire, and if the wire 
becomes straight, the resistance against the pivotal 
movement of the glass is unfavorably decreased. Farther, 
since the wire between the guides is bent s^&ch as to project 
both upwardly and downwardly, the height of the door window 
regulator as a irhole is increased, which faat disadvantageously 
limits the size of the window glass. Furthermore, since the 
wire is passed through a bent wire tube, frictional 
resistance occurring therebetween causes an increase in the 
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operating force required when raising or lowering the window 
glass . 

SUMMARY OF THE INVEMTTOm . 

in view of the above-described facts, it is a primary 
object of the present invention to provide a door window 
regulator which has excellent assemblability , high rigidity 
and improved operability. 

To this end, the invention provides a door window 
regulator which comprises: a pair of parallel guide members 
secured to a door; sliders secured to the lower portion of a 
window glass and respectively guided by the guide members; 
upper and lower pulleys rotatably supported at the upper and 
lower portions, respectively, of each of the guide members; 
a wire stretched between the upper and lower pulleys on each 
of the guide members and connected to the lower portion of 
the window glass at a portion of the wire between the upper 
and lower pulleys on each of the guide members, the wire 
being further stretched between the upper pulley on one of 
the guide members and the lower pulley on the other guide 
member and between the lower pulley on the first/guide" 
member and the upper pulley on the second guide member so 
that the wire forms a closed loop; a driving unrt adapted to 
actuate a portion of the closed loop wire; and,wire tubes 
respectively interconnecting the driving unit and each of 
the guide members and interconnecting the guide members. 
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thereby guiding the wire. 

By virtue of the above-described arrangement, the pair 
of guide ■eabera and the driving unit are connected together 
by means of the wire tubes such as to form a subassembly, 
which is convenient for conveyance. Further, since the wire 
tubes have flexibility, it is possible if they are bent to 
reduce the volume occupied thereby, and assembly is 
conveniently facilitated. In use, the wire is act-ated by 
hand or driving force derived from a motor. Thereupon, the 
wire applies actuating force to the window at the portion of 
the wire between the upper and lower pulleys on each of the 
guide members, whereby the window glass is raised or 
lowered. Thus, the window glass is reliably supported and 
vertically guided by the guide members through their 
respective sliders. 

BRIEF DESCRIPTIOW OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become more apparent fro« the 
following description of the preferred embodiments thereof, 
taken in conjunction with the accompanying d??awings, in 
which like reference numerals denote like elements, and in 
which: 

Fig. 1 is a front elevational view of a first 
embodiment of the door window regulator according to the 
present invention as viewed from the inside of th.e 
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compartment of a vehicle equipped with the door window 
regulator; 

Fig. 2 is an enlarged front elevational view of the 
front guide member shown in Fig. 1; 

Pig. 3 is a sectional view taken along the line III-lli 

of Pig. 2; 

Fig. 4 shows a portion of the front guide member as 
viewed in the direction of the arrow IV of Fig. 2? 

Fig. 5 is a sectional view taken along the line V-V of 
Fig. 2; 

Fig. 6 is a sectional view taken along the line VI-VI 
of Fig. 2; 

Fig. 7 is an enlarged front elevational view of the 
rear guide member shown in Fig, 1; 

Fig. 8 is a sectional view taken along the line 
VIII-VIII of Fig. 7; 

Fig. 9 is a sectional view taken along the line IX-IX 
of Fig. 7; 

Fig. 10 is an enlarged front elevational view of the 
front glass bracket shown in Pig. 1; / 

Fig. 11 is a sectional view taken along the line XI-XI 
of Fig. 2; ' 

Fig. 12 is an exploded perspective view •of the front 
hook holder shown in Fig. 1; 

Fig. 13 is a front elevational view of the froht hook 
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holder; 

Pig. 14 is a sectional view taken along the line 

XIV-XIV of Fig. 10; 

Pig. 15 is a sectional view taken along the line XV-XV 

of Pig. 13j 

Pig. 16 is a sectional view taken along the line 

XVI-XVI of Pig- 13; 

Pig- 17 corresponds to a sectional view taken along the 
line XVII-XVII of Fig- 13 and a sectional view taken along 
the line XVII-XVII of Fig- 18; 

Fig. 18 is an enlarged front elevational view of the 
rear glass bracket shown in Pig. 1; 

Pig. 19 is a sectional view taken along the line 

XIX-XIX of Pig- 7; 

Fig. 20 is an exploded perspective view showing the 
wire counting portion of the rear glass bracket; 

Fig. 21 is a sectional view taken along the line 

XXI-XXI of Pig- 18; 

Fig. 22 sho%(S a portion of the rear guide menher as 
viewed in the direction of the arrow XXII of Fig- 7; 

Fig. 23 is a sectional view taken along the line 
XXIII-XXIII of Fig- 7; 

Fig. 24 is a perspective view of the* rear wire guide 

shoe sho%im in Fig- 1; 

Pig. 25 is a perspective view of the rear wire guide 
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shoe in its inverted state; 

Fig. 26 is a sectional view taken along the line 

XXVI- XXVI of Pig. 7; 

Fig. 27 is a sectional view taken along the line 

XXVII- XXVII of Fig. 2; 

Fig. 28 Shows a portion of the rear guide member as 
viewed in the direction of the arrows XXVIII of Fig. 7. 

Fig. 29 is an enlarged front elevational view of the 
driving unit shown in Fig. 1, 

Fig. 30 is a sectional view taken along the line 
XXX-XXX of Fig. 29; 

Fig. 31 is an exploded perspective view of a subsidiary 
base and associated members; 

Fig. 32 is an exploded perspective view showing the way 
in which each of the wire ends is secured to a drum; 
Fig. 33 is a sectional view taken along the line 

XXXIII-XXXIII of Fig. 29; 

Fig. 34 is an enlarged view of a portion, indicated by 
the arrow XXXIV, of the rear guide member shown^ in Pig. 7. 
Fig. 35 is a sectional view taken along the line 

XXXV- XXXV of Fig. 34. 

Fig. 36 is a sectional view taken along t=he line 

XXXVI- XXXVI of Fig. 29; 

Fig. 37 is a sectional view taken along the line 

XXXVII- XXXVII of Fig. 2; 
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Fig. 38 is a sectional view taken along the line 
XXXVII I-XXXVIII of Pig. 7; 

Fig, 39 is a sectional view taken along the line 
xxxix-xxxix of Fig. 1; 

Fig. 40 is a sectional view taken along the line XL-XL 

of Fig. 1; 

Pig. 41 is a sectional view taken along the line 

XLI-XLI of Fig. 1; 

Pig. 42 shows the way in which the door window 
regulator is nounted in the door; 

Fig. 43 is a sectional view corresponding to Fig. 23, 
which shows a second embodiment of the present invention; 
and 

Fig. 44 is a sectional view corresponding to Fig. 25, 
which sho%^ a third embodiment of the present invention. 
DESCRIPTION OF THE PREFERRED EMBODIMEWTS 

Referring first to Pig. 1, there are shown a window 
regulator 12 and a window glass 14. The window regulator 12 
is housed inside a door 10, while the window glass 14 is 
raised and lowered by the window regulator 1?. 

The window regulator 12 includes front and rear guide 
members 16 and 18 which are spaced from each; other in the 
longitudinal direction of the vehicle. The front and rear 
guide members 16 and 18 are adapted to guide , in c6rf)ination 
the window glass 14 in the upward and downward directions. 
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A driving unit 20 is disposed outside the front and rear- 
guide members 16 and 18 and at a position closer to the 
front end of the vehicle where it is convenient to operate a 
door handle 153. Further, a wire 22 is stretched between 
the front and rear guide members 16, 18 and the driving unit 
20 and is adapted to apply actuating force to the window 
glass 14 by which it is raised or lowered. The wire 22 is 
constituted by a plurality of thin steel wires which are 
twisted together. 

As shown in Pigs. 2 and 3, a front guide upper bracket 
24 is welded to the upper end portion of the front guide 
member 16, and a f ront *npper pulley 28 is rotatably 
supported on the front guide upper bracket 24 through a 
shaft 26. The shaft 26 is formed with a step which enables 
the front upper pulley 28 to rotate smoothly without being 
pressed in the axial direction of the shaft 26 even through 
the distal end portion 26A of the shaft 26 is firmly caulked 
toward the front upper pulley 28. 

As shown in Fig. 3, the. front guide upper bracket 24 is 
formed with an internal thread 30, and a mounting bolt 32 is 
screwed into the internal thread 30 from the inside of the 
compartment. The bolt 32 has a collar 32A at its intermediate 
portion and is formed with a minus groove 34 ►at its head 
portion, which is the end portion of the bolt 32 on the side 
thereof which is closer to the inside of the compartment. 
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Accordingly, to mount the front guide member 16 on the 
door 10, the head portion of the mounting bolt 32 screwed 
into the internal thread 30 of the front guide upper bracket 
24 is received through a mounting bore 36 which is formed in 
an inner panel lOA of the door 10 and, then, a nut 38 is 
screwed onto the head portion of the bolt 32 from the inside 
of the compartment. Consequently, the bolt 32 is reliably 
secured to the inner panel lOA, and the upper end portion of 
the front guide member 16 is thereby mounted on the door 10. 

In this case, before the nut 38 is firmly tightened, if 
a screw driver or similar tool is applied to the groove 34 
of the mounting bolt 32 and the bolt 32 is thereby turned, 
it is then possible to effect a fine adjustment of the 
mounting position of the front guide member 16 in the 
direction of the width of the vehicle. 

As shown in Pig. 2, a front guide lower bracket 40 is 
welded to the lo%*er end portion of the front guide member 
16. The front guide lower bracket 40 is, as also shown in 
Pigs. 4 and 5, provided with a front lower pulley 42 which 

r' 

is rotatablly supported through a shaft 26 in^a manner 
similar to that at the upper end portion of the froot guide 
portion 16, the front lower pulley 42 being disposed 
substantially between the front guide member 16 and the 
inner panel lOA of the door 10. 

The front guide lower bracket 40 has, as shovi^i in 
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Fig. 6, a „,ounti„g bolt 44 welded to a portion thereof. By 
employing this mounting bolt 44, the lower end portion of 
the front guide member 16- is secured to the inner panel lOA 
of the door 10, whereby the lower end of the front guide 
member 16 is disposed such as to be spaced from the inner 
panel lOA of the door 10 in the manner shown in Fig. 4. 

In this case, the front guide lower bracket 40 is, as 
shown in Fig. 5, disposed in such a manner that its 
longitudinal axis is inclined relative to the longitudinal 
direction of the vehicle (indicated by the arrows FR and RE) 
as shown by the arrow P so that it is possible for the wire 
22 extending to the driving unit 20 to pass through the 
space between the front guide member 16 and the door inner 
panel lOA. On the other hand, the shaft 26 which rotatably 
supports the pulley 42 is secured to the front guide lower 
bracket 40 in such a manner that the axis of the shaft 26 is 
orthogonal to the longitudinal axis of the front guide lower 
bracket 40. In consequence, it is possible for the wire 22 
passed over the front lower pulley 42 to move smoothly 
without producing a large frictional force between the wire 
22 and the V-grooved side surface of the pulley 42. 
Further, the front guide lower bracket 40 has W cut portion 
40A which is formed by cutting off a portion. of the bracket 
40 on the side thereof which is closer to the inside of the 
vehicle, whereby any interference of the front guide lower 
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bracket 40 with the inner panel lOA is avoided. Since the 
front guide lower bracket 40 is disposed with an inclination 
as described above, it is only necessary for a small amount 
of cutting to be employed in forming the cut portion 40A. 
If the front guide lower bracket 40 were disposed with no 
inclination, it would be necessary to cut the greater part 
of the front guide lower bracket 40, which would result in a 
lo%?ering in the strength of the bracket 40 by which the 
front lower pulley 42 is supported. It is to be noted that 
a bent portion is formed on the opposite side of the front 
guide lower bracket 40 relative to the cut portion 40A, 
whereby the required strength of the front guide lower 
bracket 40 is maintained. 

Furthermore, the front lower pulley 42 is disposed 
rearwardly of the front guide member 16 in terms of the 
longitudinal direction of the vehicle, and the wire 22 which 
extends to the driving unit 20 from the pulley 4 2 is 
disposed such as to cross the front guide member 16 as 
viewed in the lateral direction of the vehicle , in the manner 
shown in Pig. 2* By virtue of such dispositi6n, it is 
possible to reduce the longitudinal length of the front 
guide member 16, and it becomes possible to reliably support 
the window glass 14 as described later. » 

The wire 22 exists alone at the intersection between 
the front guide member 16 and the wire 22, there being no 
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other n,e«,bers such as the front guide bracket 40 disposed 
here. It is therefore possible for the front guide me„,ber 
16 to be disposed considerably closer to the door inner 
panel lOA. 

On the other hand, the rear guide member 18 is, as 
shown in Fig. 1, disposed in parallel to the front guide 
-ember 16 and closer to the rear end of the vehicle tha'n the 
latter. .The rear guide member 18 also has a rear guide 
upper bracket 46 and a rear guide lower bracket 48 welded 
thereto in the manner shown in Figs. 7 to 9. m the manner 
similar to that of the brackets 24 and 40 of the front guide 
member 16, the rear guide upper and lower brackets 46 and 48 
respectively have rear upper and lower pulleys 50 and 52 
rotatably supported thereon through associated shafts 26, 
and the wire 22 is stretched between these pulleys 50 and 
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Further, the rear guide upper and lower brackets 46 and 
48 are adapted to be secured to the inner panel IDA of the 
door 10 by respectively employing a combination ' of a 
mounting bolt 32 and a nut 38 and a mounting bolt 44. 
Fig. 9 shows the way in which the rear guide lower bracket 
48 is mounted. 

The wire 22 is disposed, as shown in Fi*g. 1, such as to 
form a closed loop in which the wire 22 extends from the 
driving unit 20 and is successively passed over the rear 
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upper pulley 50, the rear lower pulley 52, the front upper 
pulley 28 and the front lo%rer pulley 42 and then returns to 
the driving unit 20. The wire 22 is connected to the window 
glass 14 at its two portions, that is, one between the front 
upper and lower pulleys 28 and 42 and the other between the 
rear upper and lower pulleys 50 and 52. 

Description will now be made of the wire connecting 
structure and the structure whereby the window glass 14 is 
secured to the front and rear guide roembers 16 and 18. 

Referring now to Pig. 10, a front glass bracket 54 is 
secured to the lower end portion of the window glass 14. 
The front glass bracket 54 is formed from steel sheet and 
has a bent portion 54A formed along its circumference. The 
front glass bracket 54 is firmly fixed to the window glass 
14 by a pair of screws 56. As shown in Fig. 3, the window 
glass 14 is foraed with circular bores 58 at portions 
thereof where the respective screws 56 are to be received. 
The screws 56 are respectively screwed into nuts 62 which 
are disposed such as to abut against the outer.'surface of 
the vehicle body after synthetic resin fillers 60 have been 
placed on both side surfaces of the window glass 14. 

An arm 64 projects from the end of the front glass 
bracket 54 on the side thereof which is closer to the front 
end of the vehicle. The arm 64 has a front slider 66 
secured to its distal end portion. The front slider 66 is 
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inserted into the front guide .e.ber U and is brought into 
contact with the inner peripheral surface of the front guide 
-.ber 16, as also shown in Pig. u. More specifically, the 
front Slider 66 is for.ed with a substantially cylindrical 
Shape and is disposed in such a .anner that its axis extends 
longitudinally of the front guide .e^ber 16. On the other 
hand, the front guide member 16 is bent such as to have a 
U-shaped cross-sectional configuration and is disposed in 
such a manner that its opening is directed toward the rear 
end of the vehicle. Accordingly, the movement of the front 
Slider 66 toward the outside of the compartment (in the 
direction of the arrow OUT) and toward the inside of the 
compartment (in the direction of the arrow IN) is restricted. 
Whereby the front slider 66 is prevented from moving in the 
lateral direction of the vehicle but allowed to move toward 
the front end of the vehicle (in the direction of the arrow 
FR) and toward the rear end of the vehicle (in the direction 
of the arrow RE). it is to be noted that the front slider 
66 is preferably formed with a barrel-like shapi in which 
the axially central portion is larger than botl^ end portions 
in terms of the outside diameter so that the front slider 66 
is able to move smoothly within the front guid^ member 16. 

Since the slider 66 is provided at the lower end of the 
front glass bracket 54 and since the front guide member 16 
extends as far as the vicinity of the lower end portion of 
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the "door 10, it is possible to lower the maxii««ly lowered 
position of the window glass 14 as shown by the imaginary 
line in Pig. 1. At the maximumly raised position of the 
window glass 14, on the other hand, the vertical distance 
between the slider 66 and the belt line portion (glass 
stabilizers 218 and 228, which will be described later) is 
made large, thereby increasing the degree of rigidity by 
which the window glass 14 is supported so that it is 
prevented from swinging toward the inside and outside of the 
compartBient . 

The front glass bracket 54 has a protuberance 54B 
formed in its center, the protuberance 54B protruding toward 
the inside of the compartment. The protuberance 54B is 
formed with a circular bore 68 as shown in Pig. 3. In 
addition, a nut 70 is welded to the protuberance 54B on the 
side thereof which is closer to the outside of the 
compartment in such a manner that the nut 70 corresponds to 
the bore 68, and a bolt 72 is screwed into the nut 70 from 
the inside of the compartment. This bolt 72 is employed to 
mount a front hook holder 76, together wi;:h a slot 74 which 
is formed in the protuberance 54B. In assembly, the bolt 72 
has previously been mounted in the tentatively assembled 
* state 72* sho*ra by the imaginary line in Fig. 3. 

» 

The front hook holder 76 is, as shown in Pigs. 12 and 
13, formed by blanking steel sheet and has a stepped bent 
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portion. 76A forced alon, its circumference. The front hook 
holder ,6 is formed in its center with the slot 78 which is 
employed to receive and tighten the bolt 72 o„ the front 
9lass bracket 54 as shown in 3. Further, a circular 

bore 80 is formed at One end of the slot 78 such as to 
communicate with the latter, whereby it is possible to pass 
the head portion of the bolt 72 which has been tentatively 
mounted on the front glass bracket 54 through the circular 
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Moreover, a projection 82 is formed at one end of the 
front hook holder 76 by bending the end portion of the 
holder 76 at right angles. The projection 82 is adapted to 
be inserted into the slot 74 of the front glass bracket 54 
shown in Fig. 10. Accordingly, the relative movement of the 
front hook holder 76 in the direction orthogonal to the 
longitudinal axis of the slot 74 in the front glass bracket 
54 is limited by the projection 82 whose movement is limited 
by the slot 74 and the slot 78 whose movement is limited by 
the bolt 72. After the relative position of the front hook 
holder 76 in the longitudinal direction of th^^slot 74 has 
been properly adjusted, the bolt 72 is screwed into the nut 
70, whereby the the front hook holder 76 is firmly secured 
to the front glass bracket 54. 

The respective contact surfaces of the front hook 
holder 76 and the front glass bracket 54 are formed with 


-19- 


01 64693 

corrugated irregularities 84 and 86 as shown in Pigs. 14 and 
15, thereby allowing both of them to be further reliably 
connected together. The corrugated irregularity §6 is 
formed around the circular bore 68 in the protuberance 54B 
of the front glass bracket 54, while the corrugated 
irregularity 84 is formed around the slot 78 in the front 
hook holder 76. 

The front hook holder 76 further has a wire ■ounting 
roember 88 projecting from a portion thereof. The wire 
mounting member 88 has a box-like shape with one open end 
and is formed with a wire passing notch 92 such as to be 
able to receive a wire hook 90 which is secured to a portion 
of the wire 22 by caulking in the shape of a substantially 
quadrangular prism in the Hianner shown in Fig. 12. 

In order to secure the wire hook 90 received in the 
wire mounting member 88, a projecting piece 94 (see Fig. 16) 
which projects from a portion of the wire mounting member 88 
is bent after the wire hook 90 has been inserted into the 
wire mounting member 88 as shown in Figs. 16 ^'^d 17, thereby 
forming a bent projecting piece 94', and the'wire hook 90 is 
thus clamped between the bent projecting piece 94" and the 
wire mounting member 88. 

In this case, a synthetic resin coatiag 96 is applied 
to both the wire mounting member 88 and the projecting piece 
94, thereby preventing generation of any abnornaT noise 
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WMCH «ul. occur as the result of contact between the wire 
hocic 90 on one hand and the wire „ou„tln, „e*er 88 and the 
projecting piece 94 on the other. More specl,icaUy, as 
=How„ in Pi,. 1,, 3 3,^,,, ^^^^^^^ ^^^^^^^ 

Wire .ountin, „e.ber 88 and each ot the axial end portions 
Of the Wire hoofc 90 as the result of dimensional tolerances 

production. Therefore, i, s„ch a ,ap is present, when 
the wire 22 moves in its longitudinal direction, the wire 
hook 90 Which receives the driving force applied to the wire 
22 moves slightly within the wire mounting member 88 by an 
amount corresponding to the gap. In such a case, however, 
any abnormal noise generated as the result of collision of 
the wire hook 90 against the inner surface of the wire 
mounting member 88 can be absorbed by the synthetic resin 
coating 96. 

on the other hand, the longitudinal length of the wire 
mounting n,ember 88 may be slightly smaller than the 
longitudinal length of the wire hook 90. In such a case 
also, it is possible to insert the wire hook go^nto the 
wire mounting member 88 by virtue of deflectioh of the 
synthetic resin coating 96. 

It is to be noted that a cushioning rubbeV 98 is 
attached to the bent portion 54A of the front; glass bracket 
54 in the manner shown in Fig. 10. The cushioning rubber 98 
is adapted to abut against the lower surface portion of the 
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inner panel lOA of the door 10 when the front glass bracket 
54 is •aximumly lowered, thereby forming a stopper which 
limits the lowered position of the window glass 14. 

Thus, the front glass bracket 54 allows the window 
glass 14 to be supported by the front guide me-ber 16 and 
thereby guided in the vertical direction of the vehicle. 
Moreover, the front glass bracket 54 connects the window 
glass 14 and the portion of the wire 22 between the front 
upper and lower pulleys 28 and 42 through the front hook 
holder 76, whereby the driving force applied through the 
wire 22 is transmitted to the window glass 14. 

The connection between the rear guide member 18 and the 
window glass 14 is effected through a rear glass bracket 100 
which is also shown in Pig. 18. The rear glass bracket 100 
is formed from steel sheet in a manner similar to that of 
the front glass bracket 54 and has a bent portion lOOA 
formed along its circumference. The rear glass bracket 100 
has a pair of slots 102 and 104 bored in its central 
portions and spaced from each other in the.' horizontal 
direction. The slots 102 and 104 are respectively employed 
to receive mounting bolts 106 and 107 shown in Pigs. 1 and 
8. Each of the counting bolts 106 and 107 has a collar 106A 
at its interiDediate portion and is secured to the window 
glass 14 through synthetic resin fillers 60 and a nut 62 in 
a -anner similar to that of the front glass bradcet 54 shown 
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in Fig. 3. 

in assembly, a nut 108 is screwed onto the threaded 
dastal end portion of each of the counting bolts 106 and 107 
Which projects fro. the rear glass bracket 100, whereby the 
bracket 100 is secured to the window glass 14. m this 
case, a circular bore 110 is formed in the rear glass 
bracket 100 such as to communicate with the slot 104. Thus, 
it is possible to pass the nut 108 through the circular bori 
110 in the state wherein the nut 108 is tentatively mounted 
on the mounting bolt 107 as shown by the imaginary line 108' 
in Fig. 8, Whereby the assembling operation is facilitated. 

The rear glass bracket 100 has a pin 112 projecting 
from a portion thereof in the manner shown in Fig. 19, the 
pin 112 being secured to the bracket 100 by caulking or 
other means. The pin 112 has a ball 114 formed at its 
distal end. The ball 114 is rotatably supported within a 
spherical recess 118 which is formed in a rear slider 116, 
thereby making the rear slider 116 rotatable. 

The rear slider 116 has a substantially disk-like 
shape. The rear slider 116 is housed within the^rear guide 
member 18 and is adapted to allow the window gliss 14 to be 
supported by the rear guide member 18 in a manner similar to 
that of the front slider 66 in the front guide member 16. 
The rear guide member 18 has a substantially C-shaped 
cross-section with its open side facing outwardly of the 
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compartment. The rear guide member 18 includes leg portions 
18A which are foroed by bending both its end portions in the 
longitudinal direction of the vehicle at right angles and 
retainer pieces 18B which are respectively for«d by bending 
the distal end portions of the leg portions 18A at right 
angles. Thus, the rear guide Hiember 18 limits the movement 
of the rear slider 116 toward the outside and i-side of the 
compartment and toward the front and rear ends of the 
vehicle. Consequently, it is possible for the rear slider 
116 to move only in the vertical direction alo«9 the 
longitudinal axis of the rear guide member 16. 

The rear glass bracket 100 has a wire roourting member 
88 projecting from a portion thereof in a manner similar to 
that of the front glass bracket 54. The wire Bounting 
member 88 is also adapted to house a wire hook 120 which is 
secured to an intermediate portion of the wire 22 by 
caulking and to retain the wire hook 120 by mea«s of a 
projecting piece 94. Further, the wire mounting member 88 
has a synthetic resin coating 96 applied thereto in a manner 
similar to that of the Wire mounting member 88 of the front 
hook holder 76, thereby absorbing any abnormal aoise 
generated between the wire mounting member 88 the wire 
hook 120. 

Thus, the rear glass bracket 100 allows the lower rear 
portion of the window glass 14 supported and gwded by the 
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rear guide member 18 and connected to the wire 22, whereby 

the driving force applied through the wire 22 is transmitted 

to the window glass 14. 

Each of the front and rear guide members 16 and 18 is 

formed with a curved shape in which the vertically central 
portion thereof is deflected toward the outside of the 
compartment in harmony with the window glass 14, Pig. 22 
exemplar ily showing the rear guide member 18. Thus, it is 
possible for the front and rear guide members 16 and 18 to 
smoothly raise and lower the window glass 14 which has a 
curved surface deflected toward the outside of the 
compartment . 

Further, as shown in Fig. 22, the portion of the wire 
22 between the rear upper and lower pulleys 50 and 5 2 is 
bent by means of a rear wire guide shoe 122 which is 
provided at an intermediate portion of the rear guide member 
18. By virtue of such a structure, it is possible for the 
inner panel lOA of the door 10 to be partially bent toward 
the outside of the compartment and to be formed with a 
recess 124, by which means the housing space inside the 
compartment is enlarged. The above-described structure in 
which the wire 22 is bent at its intermediate portion is 
characteristic of the window regulator which employs the 
wire 22. It is not possible for the conventional window 
regulators which employ an X-shaped arm to obtain such an 
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advantageous structure. 

Referring now to Fig. 23, the rear w;re guide shoe 122 
is mounted on the rear guide member 18 through a rear shoe 
bracket 126. More specifically, the proximal end portion of 
the rear shoe bracket 126 is welded to the rear guide member 
18, while the distal end portion of th< bracket 126 projects 
in the direction orthognal to the long tudinal direction of 
the rear guide nendser 18 and is insertid into a pair of 
U-shaped grooves which are defined by a pair of L-shaped 
holders 128 which project from both s.ies of the reverse 
surface of the rear wire guide shoe 1 2 as shown in Figs. 24 
and 25, whereby the rear wire guide sioe 122 is retained on 
the rear guide member 18. The rear lire guide shoe 122 has 
a rib 130 projecting from its revers surface and between 
the L-shaped holders 128. The rib HO serves to reliably 
retain the rear shoe bracket 126 in rooperation with the 
L-shaped holders 128. 

The slide contact surface of t e rear wire guide shoe 
122 where it is in slide contact wi h the wire 22 has a 
circular cross-section with a prede armined curvature as 
shown in Fig. 26, thereby prevent in« any damage to the wire 
22 which would .be caused as the rest t of contact between 
the wire 22 and the edges at both ens of the rear wire 

» 

guide shoe 122. Further, a pair of toppers 132 respective y 
project from those sides of the slid contact surface of th : 
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rear wire guide shoe 122 which are in front and at the rear 
of the wire 22 in terms of the longitudinal direction of the 
vehicle, the stoppers 132 projecting toward the outside of 
the compartment at right angles with respect to the slide 
contact surface. Consequently, the stoppers 132 limit the 
movement of the wire 22 when it moves longitudinally of the 
vehicle within the rear wire guide shoe 122. 

Referring next to Fig. 27, there is shown a front wire 
guide shoe 134 which is secured to an intermediate portion 
of the front guide member 16. The front wire guide shoe 134 
is firmly secured to the front guide member 16 through a 
front shoe bracket 136 in a manner similar to that of the 
rear wire guide shoe 122. 

Further, the front wire guide shoe 134 has a stopper 
132 similar to that of the rear wire guide shoe 122. 
However, the stopper 132 is provided on only one of the 
sides thereof in the longitudinal direction of the vehicle. 
Moreover, the portion of the slide contact surface of the 
front wire guide shoe 134 on the side thereof which is 

r 

closer to the front guide member 16 is formed i^nto a 
slanting surface 138 by gradually reducing the wall 
thickness of the front wire guide shoe 134. Accordingly, 
the front wire guide shoe 134 does not intereJEere at any 
point with the front glass bracket 54 or the front hook 
holder 76 which are guided by the front guide member 16 and 
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is still able to limit the shifting of the wire 22 in the 
longitudinal direction of the vehicle. Even in the case 
where the wire 22* shifts longitudinally relative to the 
vehicle such as to approach the front guide member 16, it is 
possible when the wire 22 thus shifted is restored for the 
wire 22 to easily clinb the slanting surface 138 and to 
return to the position shown in Pig. 27. 

Pig. 28 illustrates the mounting angle of the rear 
upper pulley 50. The rear upper pulley 50 is preferably 
disposed in such a nanner that its axis of rotation is 
orthogonal to the plane which includes the portio. of the 
wire 22 which extends from th6 rear upper pulley 5« to the 
driving unit 20 (in the direction of the arrow Q) and is 
also orthogonal to the plane which includes the portion of 
the wire 22 bet%feen the rear upper pulley 50 and the wire 
hook 120. By disposing the rear upper pulley 50 in the 
above-described manner, it is possible to reduce the 
friction occurring between the wire 22 and the side surfaces 
of the groove of the rear upper pulley 50. 

The portion of the wire 22 between the rear opper 
pulley 50 and the wire hook 120 differs in its position 
depending upon the position of the window glass 14. When 
the window glass 14 is at its maximumly raised position, the 
wire portion extends as shown by the solid line in Fig. 28; 
when the window glass 14 is at its maximumly lowered 
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position, the wire portion extends as shown by the imaginary 
line in the Figure. Thus, that portion of the wire 22 
involves the included angle 9. Accordingly, the axis of 
rotation of the rear upper pulley 50 is preferably set such 
as to be orthogonal to the plane which also includes the 
line E which halves the included angle 9. 

The driving unit 20 will now be described with 
reference to Figs. 29 to 31. 

A base plate 140 is formed from steel sheet and has a 
bent portion 140A formed along its circumference. The base 
plate 140 has extended portions at both its ends in which 
internal threads 142 are respectively formed, which allow 
the base plate 140 to be secured to the inner panel lOA of 
the door 10 by screws, not shown. 

A drum case 146 is secured to the base plate 140 at 
both its ends by means of caulking portions 144. The drum 
case 146 rotatably supports a drum shaft 150 which projects 
from a drum 148. The drum 148 rotatably supports a handle 
shaft 15 2 which is further rotatably supported the base 
plate 140. / 

Referring next to Fig. 32, the drum 148 has a spiral 
groove 154 formed on its outer periphery. Both ends of the 
wire 22 are wound on the spiral groove 154 in. the opposite 
directions. Each of the wire ends 156 which are respectively 
secured to both end portions of the wire 22 is inserted into 
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the corresponding one of the end retainer grooves 158 which 
are respectively formed at both axial ends of the drum 148, 
thereby preventing undesirable removal of the wire 22 from 
the drum 154. Thus, both end portions of the wire 22 are 
connected together through the drum 148, whereby the wire 22 
is formed into a closed loop. 

In this case, the drum 148 is arranged such that,, when 
it rotates in one direction, one end of the wire 22 is 
unwound from the spiral groove 154, while the other end is 
rewound on the spiral groove 154, A coil spring 160 is 
provided bet%reen the handle shaft 152 and the base plate 140 
for the purpose of preventing the handle shaft 152 from 
being turned reversely even if tension acts on the wire 22. 
Since the action of the coil spring 160 for preveating the 
reverse turning of the handle shaft 152 is well known, 
description thereof is omitted. 

A spring case 164 is mounted on the drum case 146 with 
a spring cover 162 interposed therebetween. The spring case 
164 houses a spiral spring 166 and retains t^e oater end of 
the spiral spring 166. The inner end of thfe spiral spring 
166 is retained by a slit 168 which is formed in the drum 
shaft 150. The arrangement is such that the spriag 166 
applies biasing force to the drum shaft 1^0 by which it is 
able to rotate when the window glass 14 is being raised 
against the *#eight of the glass 14. r 
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The base plate 140 has a subsidiary base 170 secured 
thereto by caulking, as clearly shown in Fig. 31. The 
subsidiary base 170 is formed by bending steel sheet and has 
retainer holding projections 172 and 174 respectively 
projecting from both its end portions. 

A wire tube 176 is stretched between the retainer 
holding projection 172 and the rear guide upper bracket 46 
on the rear guide member 18. The wire tube 176 is formed 
from a flexible material such as a synthetic resin and has 
the wire 22 extending through the inside thereof. 

As shown in Figs. 31 and 33, one of the ends of the 
wire tube 176 is inserted into a wire tube retainer 178 in 
such a manner as to be retained thereby. A smaller-diameter 
portion 180 of the wire tube retainer 178 is inserted into a 
bore 182 which is formed in the retainer holding projection 
172 until a stepped portion 184 of the wire tube retainer 
178 abuts against the retainer projection 172, whereby the 
wire tube retainer 178 is retained by the retainer holding 
projection 172. The bore 182 is provided with an, opening 
which has a width smaller than the diameter of bhe 
smaller-diameter portion 180 of the wire tube retainer 178, 
thereby preventing the retainer 178 from coming =off the bore 
182. 

On the other hand, the other end of the wire tube 176 
is retained by the rear guide upper bracket 46 through a 
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wire tube retainer 186, as shown in Pigs. 34 and 35. The 
wire tube retainer 186 is formed with an insertioa bore 188 • 
for receiving the wire tube 176 and further provided with a 
wire passing bore 196 in coaxial relation to the wire tube 
176. The insertion bore 188 and the wire passing bore 196 
are both comninicated with the outside through a slit 190. 

The wire tube retainer 186 further has a pair of 
grooves 192 respectively formed in both its side portions. 
Thus, the wire tube retainer 186 is fitted on the peripheral 
edge portion of a rectangular groove 194 which is formed in 
the rear guide upper bracket 46 through the grooves 192. In 
assembly, the wire 22 is passed through the slit 190 in the 
tube retainer 186, and the tube 176 having the wire 22 
received therein is inserted into the insertion bore 188, 
the tube retainer 186 then being fitted into the rectangular 
groove 194 of the rear guide upper bracket 46 throngh the 
grooves 192. As a result, the width of the slit 190 is 
reduced, and the insertion bore 188 is consequently reduced 
in size, which fact makes it possible for the wire tube 
retainer 186 to reliably retain the wire tulDe 176. 

On the other hand, a wire tube 200 is stretcfced between 
the retainer holding projection 174 of the subsidiary base 
170 and the front lower guide bracket 40 on the front guide 
member 16. A wire tube retainer 186 shown in Figs. 34 and 
35 is applied to the joint between the wire tube 200 and the 


-32- 


« a 

• 9*4 


01 64693 

front guide lower bracket 40 in a manner similar to that of 
the joint between the wire tube 176 and the rear guide upper 
bracket 46. . 

The end portion of the wire tube 200 on the side 
thereof which is closer to the subsidiary base 170 is 
inserted into a wire tube retainer 202 shown in Figs. 31 and 
36. A smaller-diameter portion 180 of the wire tube 
retainer 202 has a larger axial length than that of the 
smaller-diameter portion 180 of the wire tube retainer 178, 
so that it is possible to vary the degree of insertion of 
the smaller-diameter portion 180 in a circular bore 204 
which is formed in the retainer holding projection 174. A 
compression, coil spring 206 is interposed between the 
retainer holding projection 174 and the wire tube retainer 
202 such as to bias the wire tube retainer 202 in the 
direction in which it comes away from the retainer holding 
projection 174. Tension is thereby constantly applied to 
the portion of the wire 22 between the driving unit 20 and 
the front guide lower bracket 40, whereby it is possible for 
the closed loop of the wire 22 to have a proper 'tension . 
The compression coil spring 206 further serves to prevent 
the wire tubes 176, 200 and 210 from coming of f' the 
respective brackets. 

» 

The driving unit 20 is, as shown in Pig. 1/ disposed in 
front of the parallel front and rear guide members 16 and 18 
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in terras of the longitudinal direction of the vehicle. In 
consequence, it is possible for the guide members 16 and 18 
to support the weight of the window glass 14 in a well-balanced 
state, and the driving unit 20 which is disposed in front of 
them allows the door handle 153 to be disposed at a position 
where the occupant of the vehicle can easily actuate the 
same. 

As also shorn in Fig. 37, a cylindrical silencer 208 is 
attached on a portion of the outer periphery of the wire 
tube 200. The silencer 208 serves to absorb vibrations and 
any shock occurring as a result of the collision of the wire 
tube 200 against the inner panel lOA of the door 10. 

The wire tube 210 is stretched between the front guide 
upper bracket 24 at the upper end portion of the front guide 
member 16 and the rear guide lower bracket 48 at the lower 
end portion of the rear guide member 18 such as to guide the 
portion of the wire 22 present therebetween. The wire tube 
210 has a structure similar to those of the wire tubes 176 
and 200. The wire tube 210 has wire tube retainers 186 
respectively attached to both its end portions', the wire 
tube retainer 186 having a structure similar to that shown 
in Figs. 34 and 35. 

Each of the wire tubes 176 and 210 has .a wire tube 
clamp 212 attached to its intermediate portion- in the manner 
sho%m in Pig. 38. The wire tube clamps 212 clamp the 


-34- 


Ol64693'e 

respective outer peripheries of the wire tubes 170 and 210. 
Moreover, each of the wire tube clamps 212, for example, the 
one for the wire tube 210, has a retainer pawl 214 
projecting from a portion thereof, the retainer pawl 214 
being adapted to engage with the inner panel lOA so as to 
fix the wire tube 210 and prevent its oscillation. 

As shown in Figs. 1 and 39, a pair of hooks 216 are 
firmly secured to a lower end portion of the window glass 14 
by screws or other fastening means such as to be spaced from 
each other in the longitudinal direction of the vehicle. 
Each of the hooks 216 enters a space provided at the lower 
portion of an inner stabilizer 218 of a trim support 220 
when the window glass 14 comes near its upper-limit 
position. Thus, when the window glass 14 is at its 
maximumly raised position, the movement thereof toward the 
inside of the compartment is limited at the belt line 
portion of the door 10. The trim support 220 is secured to 
a slot 224 provided at the upper end portion of the door 
inner panel lOA by means of a bolt 225 in such a . manner that 

r' 

it is possible to adjust the position of the tr|m support 
220 in the lateral direction of the vehicle. 

In order to ensure the required rigidity of the belt 
line portion, a reinforcing panel 226 is welded to the upper 
end portion of the door inner panel lOA. The reinforcing 
panel 226 has a trim support mounting bore 226A and a 
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recessed portion 226B at the portion thereof where the trim 
support 220 is aounted, the recessed portion 226B being 
curved toward the inside of the compartment for the purpose 
of ensuring a predetermined gap for allowing the hook 216 to 
be properly raised and lowered without hindrance. The outer 
panel lOB of the door 10 has a reinforcing panel IOC welded 
to its upper end portion. 

An outer stabilizer 228 is mounted on the reinforcing 
panel IOC on the outer panel lOB of the door 10 such as to 
oppose the inner stabilizer 218. The outer stabilizer 218 
limits the movement of the window glass 14 toward the 
outside of the compartment at the belt line portion of the 
door 10, 

It is preferable to attach a felt material to the 
surface of each of the inner and outer stabilizers 218 and 
228 and to coat the thus attached felt material with a 
flexible material. It is to be noted the the inner and 
outer stabilizers 218 and 228 are provided in pairs, each of 
the pairs corresponding to each of the pair of books 216 

r' 

which are mounted on the window glass 14 in such a manner as 
to be spaced frc« each other in the longitudinal direction 
of the vehicle. • 

An inner weatherstrip 230 is disposed above the inner 
stabilizer 218, the inner weatherstrip 23Q beibg provid6d on 
the tria which is supported by the trim support 220. Above 
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the outer-stabilizer 228 is disposed an outer weatherstrip 
232 which is integrally formed with the belt lace which is 
firmly attached to the reinforcing panel IOC. The inner and 
outer weatherstrips 230 and 232 are disposed such as to 
extend over the substantially entire length of the belt line 
portion of the door 10. Thus^ the inner and outer 
weatherstrips 230 and 232 respectively abut against the 
inner and outer surfaces of the window glass 14, thereby 
effecting sealing between the window glass 14 and the inner 
and outer panels lOA and lOB of the door 10. It is to be 
noted that the outer stabilizer 228 is firmly attached to 
the belt lace and is secured to the reinforcing panel IOC 
through the belt lace. 

As shown in Fig. 1, up stops 234 are respectively 
disposed in front of the front hook 216 and at the rear of 
the rear hook 216 in terms of the longitudinal direction of 
the vehicle. The up stops 234 are secured to the window 
glass 14 by screws or other fastening means, as also shown 
in Fig. 40. Each of the up stops 234 has a conical shape 
and is adapted to abut against an up stop plate ^238 when the 
window glass 14 is raised, the up stop plate 238 being 
firmly secured to the reinforcing panel 226 of the inner 

panel lOA by means of a bolt 236, whereby the up stops 234 

ft 

limit the raaximumly raised position of the window glass 14. 
The reinforcing panel 226 has a mounting bore 226C 
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employed to attach the up stop plate 238. The bore 226C is 
formed in the shape of a slot which is elongated in the 
vertical direction, thereby allowing the maximumly raised 
position of the window glass 14 to be adjusted. 

Fig. 41 shows the window glass 14 in the state wherein 
its upper end portion abuts against a roof weatherstrip 240. 
The roof weatherstrip 240 is mounted through a retainer 244 
on a roof meiaber 242 which is disposed at each of the sides 
of the vehicle such as to extend in the longitudinal 
direction thereof . 

Pig. 42 shows the way in which the window regulator 12 
according to the present invention ^ arranged as above, is 
mounted on the door 10. Since the window regulator 12 is 
produced as a subassembly in which the front and rear guide 
members 16, 18 and the driving unit 20 are interconnected by 
the wire tubes 176, 200 and 210, it is possible to carry the 
window regulator 12 as a unit. Moreover, since the wire 
tubes 176, 200 and 210 have flexibility, it is possible by 
virtue of this flexibility to reduce the volum^^ or space 
occupied by the window regulator 12 by folding or placing 
the front and rear guide members 16, 18 and the driving unit 
20 in such a manner that they come close to each other. 
Thus, it is possible to insert the window regulator 12, thus 
reduced in its size, into the door 10 from a relatively 
small insertion window 246 which is formed in the 'inner 
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panel lOA in the manner shown in Fig. 42. 

After the window regulator 12 has properly been 
inserted in the door 10, the respective upper end portions 
of the front and rear guide members 16 and 18 are secured to 
the inner panel lOA by the mounting bolts 32 as shown in 
Figs. 3 and 8, while their respective lower end portions are 
secured to the inner panel lOA by the mounting bolts 44 as 
shown in Figs. 6 and 9. In this case, it is possible for 
mounting position of the mounting bolt 32 shown in Figs. 3 
and 8 to be easily subjected to fine adjustment in the 
lateral direction of the vehicle by varying the degree to 
which the bolt 32 is screwed into the front or rear guide 
upper brackets 24 or 46 before the nut 38 is screwed onto 
the bolt 32. In consequence, it is possible to correct any 
possible error in terms of the relative position of the 
front and rear guide members 16 and 18 when they are 
mounted, or any possible positional error of these members 
16 and 18 in relation to the door 10, and it is possible to 
effect fine adjustment 6f the abutting condition^- between the 
upper end portion of the window glass 14 and the roof 
weatherstrip 24 over the entire periphery of the abutting 
portion of the glass 14. Thus, it is possible to prevent 
leaking of rain and generation of noise which, would occur in 
high-speed running of the vehicle as the result' of draft 
blowing through any undesirable gap which might otherwise be 
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present between the upper end portion of the window glass 14 
and the roof weatherstrip 24. Further, it is also possible 
to attain SBaooth movement of the window glass 14 and to 
avoid wearing of the various portions. 

The driving unit 20 is secured to the inner panel lOA 
by employing screws (not shown) which are respectively 
fitted into internal threads 142 formed in the driving unit 
20. 

In the above-described assembling operation, any slight 
error in terans of the relative position between the front 
and rear guide members 16, 18 and the driving unit 20 is 
advantageously absorbed by the wire 22 and the wire tubes 
176, 200 and 210 by virtue of their flexibility. 

It is preferable for the window regulator 12 in the 
subassembly state to have the front hook holder 76 and the 
rear glass bracket 100 respectively disposed close to the 
respective lower end portions of the front and rear guide 
members 16 and 18. By so doing, it becomes easy to mount 
the window glass 14 after the front and rear guide members 
16 and 18 have been mounted on the door 10. * 

The window glass 14 is inserted into the door 10 from 
the upper side through the area between the' inner and outer 
panels lOA and lOB. Then, the front slider 66 on the front 
glass bracket 54 which has previously been secured to the 
lower end portion of the window glass 14 is inserted into 
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the groove in the front guide member 16, and the projection 
82 of the front hook holder 76 is inserted into the slot 74. 
Further, the bolt 72 is passed through the circular bore 80 
and slid to the slot 78. 

At the rear glass bracket 100, on the other hand, the 
nut 108, which has been tentatively mounted on the head 
portion of the mountinrr bolt 107 secured to the window glass 
14 beforehand, is passed through the circular bore 110 and 
then moved toward the slot 104, and the head portion of the 
mounting bolt 106 is inserted into the slot 102. 

In consequence, the window glass 14 is tentatively 
fixed to the front and rear guide members 16 and 18 through 
the bolts 72 and the mounting bolts 106, 107, whereby the 
weight of the window glass 14 is properly supported . 
Accordingly, it is possible for the operator to easily 
secure the window glass 14 to the front hook holder 76 and 
the rear glass bracket 100 by tightening the mounting bolts 
106, 107 and turning the bolts 72 and the nuts 108 relative 
to each other. Further, it is easy to adjust the relative 
position of the window glass 14 with respect t>o the front 
and rear guide members 16 and 18 within the plane along the 
surface of the window glass 14, so that it is •possible to 
effect an accurate positioning operation. Thus, it is 
possible to ensure a smooth vertical movement of" the window 
glass 14. 


since it is conventional practice to conduct positioning 
of the window glass 14 relative to the guide devices and 
effect fine adjustment of the relative position thereof 
while supporting the weight of the window glass 14 and to 
carry out the bolt tightening operation while doing so, it 
has heretofore been extremely difficult to mount the window 
glass 14. 

The following is a description of the operation of the 
above-described window regulator 12. 

As the door handle 153 is turned, the drum 148 is 
rotated, and the wire 22 is thereby moved in its longitudinal 
direction. For example, when the door handle 15 3 is turned 
clockwise as viewed in Pig. 1, the portion of the wire 22 
within the wire tube 176 is wound up into the driving unit 
20. Thereupon, the portions of the wire 22 which are 
respectively disposed substantially parallel to the front 
and rear guide -embers 16 and 18 are raised, and the window 
glass 14 is thereby moved in the direction in which the door 
window is closed. At this time, the portion of the wire 22 
within the wire tube 200 is unwound from the driving unit 
20- 

Conversely, when the door handle 153 \s turned 
counterclockwise, the window glass 14 is moved in the 

♦ 

direction in which the door window is opened by the 
operation reverse to the above. 
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During the above-described movement of the wire 22, an 
appropriate tension is constantly applied to the wire 22 
since the compression coil spring 206 serving as a tension 
application means is disposed between the wire tube 200 and 
the driving unit 20. Accordingly, it is possible for the 
wire 22 to reliably transmit the driving force derived from 
the driving unit 20. 

Further, at the lower end portion of the window glass 
14, the front and rear sliders 66 and 116 are reliably 
supported by the front and rear guide members 16 and 18, 
respectively, as shown in Figs. 11 and 19, and at the belt 
line portion the movement of the window glass 14 toward the 
inside and outside of the compartment is limited by the 
inner and outer stabilizers 218 and 228 as shown in Fig. 39. 
There is therefore no risk of the window glass 14 having any 
play. 

The position of the window glass 14 in the longitudinal 
direction of the vehicle is limited by the combination of 
the rear slider 116 and the rear guide member 18 as shown in 
Fig. 19. In this case, it is possible for the- front slider 
66 to move within the front guide member 16 in the 
longitudinal direction of the vehicle as shown in Fig. 11. 
Therefore, even if the front and rear guide members 16 and 
18 are slightly offset and not disposed in parallel to each 
other as the result of variations in production thereof, it 


is possible to absorb such a small error in parallelism. 
Additionally, the window glass 14 is secured to the wire 22 
at two positions, that is, the front and rear position in 
terms of the longitudinal direction of the vehicle, through 
the front hook holder 76 and the rear glass bracket 100, and 
the wire 22 is connected at both its ends to the drum 148 
such as to form a closed loop. Consequently, the vertical 
relative position of the front hook holder 76 and the rear 
glass bracket 100 is kept constant at all times, whereby the 
position of the window glass 14 in the direction of rotation 
thereof within the plane of the surface of the glass 14 is 
regulated. In order to obtain the rigidity required for 
this positional regulation, the front and rear guide members 
16 and 18 are disposed in appropriate positional relation to 
each other. 

Moreover, since the front guide member 16 is disposed 
in such a manner that its lower end portion crosses the wire 
22, it is possible for the front guide member 16 to greatly 
project to a substantial degree below the front lower pulley 
42. It is therefore possible for the front guide member 16 
to guide the front slider 66 on the front glass bracket 54 
to a correspondingly low position, and it is also possible 
to ensure provision of the space that is i*equired to house 
the window glass 14 "between the front guide member 16 and 
the outer panel lOB of the door 10. In consequence, even 
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when the window glass 14 is at its maximumly raised 
position, it is possible to obtain a favorably large 
vertical distance between -the front slider 66 and the 
stabilizer 218 as shown in Fig. 1. Accordingly, it is 
possible to reliably support the window glass 14 while 
regulating its position when moving in the lateral direction 
of the vehicle and within the plane of the surface of the 
glass 14. 

It is to be noted that, although the above-described 
embodiment exemplifies a structure in which the window 
regulator 12 according to the present invention is driven 
through the door handle 153, the invention may be applied to 
other types of window regulator, for example, one in which 
the rotational force is produced from the driving force 
derived from a motor or other similar means • 

Further, the position where the portion of the wire 
between a pulley and the driving unit is made to cross a 
guide member is not necessarily limited to the lower portion 
of the front guide member as in the above-described 
embodiment and may be at other portions, and the pulley 
supporting structure and the wire disposing structure 
according to the above-described embodiment may be applied 
to other portions. 

> 

Furthermore, although the window regulator in the 
above-described embodiment employs a single wire, t^he number 
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of wires is not necessarily limited to one. For example, it 
is possible to cut the wire 22 near the front hook holder 76 
and the rear glass bracket 100 and to secure the respective 
terninals of these cut wire portions to the front and rear 
glass brackets 24 and 100. In such a case, although the 
wire is constituted by a plurality of wire portions, they 
form in coabination a single closed loop and therefore are 
practically the sane as the single wire 22, 

Referring next to Fig. 43, there is shown a second 
embodiment of the present invention which includes a 
modification of the rear wire guide shoe 122 of the 
above-described embodiment. The rear wire guide shoe 122A 
in the second embodiment differs from the rear wire guide 
shoe 122 shorn in Fig. 23 in that the stopper 132 on the 
rear wire guide shoe 122 on the side thereof which is closer 
to the rear guide member 18 is omitted in the rear wire 
guide shoe 122A, and one of the leg portions 18A of the rear 
guide member 18 practically serves as the stopper 132 
employed in the first embodiment and omitted in this 
embodiment. 

Fig. 44 shows a third embodiment of the present 
invention which includes another modification of the rear 
wire guide shoe 122 of the first embodiment. In the rear 
wire guide shoe 122B in this embodiment, a tapered 
projection 250 is provided in the center of the rear wire 
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guide shoe 122B in place of the rib 130 shown in Fig, 25, 
The tapered projection 250 is adapted to retain or clamp the 
rear shoe bracket 126 in cooperation with a pair of U-shaped 
grooves defined by the L-shaped holders 128. The rear shoe 
bracket 126 may be provided with a bore 252 in correspondence 
with the tapered projection 250, the bore 252 allowing a 
portion of the tapered projection 250 to enter it. Further, 
in place of the bore 252, it is possible to simply provide a 
recess which a portion of the tapered projection 250 enters. 
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WHAT IS CLAIMED IS; 

1. A door window regulator in which sliders respectively 
guided by a pair of guide members are secured to the lower 
portion of a door window glass and are driven through a 
wire, thereby vertically moving said door window glass, 

characterized in that said wire is stretched between 
pulleys rotatably supported at the upper and lower portions, 
respectively, of each of said guide members and has a 
portion thereof guided into a driving unit, the portions of 
said wire between said driving unit and each of said guide 
members and between said guide members being respectively 
covered with flexible wire tubes, and said wire tubes having 
their end portions respectively secured to said driving unit 
and said guide members, thereby allowing said driving unit 
and said guide members to be interconnected, 

2. A door window regulator according to Claim 1, 
wherein one of said guide members allows the associated 
slider to move toward either the front or rear end of said 
vehicle and limits the movement of said slider in the 
lateral direction of said vehicle. 

3^ A door window regulator according to Claim 2, 
wherein said guide member which allows tlje associated slider 
to move toward either the front or rear end of said vehicle 
and limits the movement of said slider in the lateral 
direction of said vehicle has the shape of a box with its 
open side facing either forwardly or rearwardly of said 
vehicle* 
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4. A door window regulator according to Claim 2, 
wherein said slider within said one guide member has a 
substantially cylindrical shape, such as a barrel-like shape 
in which it is expanded at its axial center. 

5. A door window regulator according to Claim 1, 
wherein the other of said guide members guides the 
associated slider such that said slider is movable only in 
the longitudinal direction of said guide member. 

6. A door window regulator according to Claim 5, 
wherein said slider movable only in the longitudinal 
direction of the associated guide member has a disk-like 
shape and is rotatable about its axis. 

7- A door window regulator according to Claim 1, 
wherein said driving unit is disposed in front of said pair 
of guide members in terms of the longitudinal direction of 
said vehicle. 

8. A door window regulator according to Claim 1, 
wherein said pair of guide members are obliquely disposed in 
such a manner that their respective upper portions are 
closer to the rear end of said vehicle. 

9. A door window regulator according to Claim 1, 
wherein a portion of said wire extending from said driving 
unit is guided onto the upper pulley on one of said guide 
members which is closer to the rear end of said vehicle than 
the other, while a portion of said wire extending from the 
lower pulley on said rear guide member is guided onto the 
upper pulley on the other guide member, that is, the front 
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guide neaber, and a portion of said wire extending from the 
lower pulley on said front guide member is guided onto said 

driving unit. 

10. A door window regulator according to Claim 9, 
wherein said driving unit is disposed in front of said pair 
of guide weabers in terms of the longitudinal direction of 

said vehicle. 

11. A door window regulator according to Claim 10, 
wherein said lower pulley on said front guide member is 
disposed on the side of said front guide member which is 
closer to the rear end of said vehicle. 

12. A door window regulator according to Claim 1, 
wherein each of said guide members has a mounting bolt 
scre%^ed thereinto, said bolt being employed to mount said 

■ ' guide member on said door , and said mounting bolt being 

axially movable toward and away from said door, whereby it 
is possible for the mounting position of said guide member 
to be finely adjusted. 

13. A door window regulator according to Claim 1, 
wherein each of said wire tubes has a wire tube retainer 
attached to its end portion, said wire tube retainer being 
biased in the direction in which said retainer comes away 
from said driving unit, whereby tension is applied to said 
wire. 
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14. A door window regulator according to Claim 10, 
wherein the portion of said wire extending from said front 
guide member to said driving unit is disposed such as to 
cross the longitudinal direction of said guide member as 
viewed in the lateral direction of said vehicle and to pass 
through the space between said guide member and an inner 
panel of said door. 

15. A door window regulator according to Claim 1, 
wherein the pulley over which the portion of said wire 
extending to said driving unit is passed is disposed in such 
a manner that the side of said pulley on which the portion 
of said wire disposed along the associated guide member is 

passed is closer to the outside of the compartment of said 
vehicle than th'e side of said pulley on which the portion of 
said wire extending to said driving unit is passed. 

16. A door window regulator according to Claim 15, 
wherein said driving unit is diposed in front of said guide 
members in terms of the longitudinal direction of said 
vehicle. 

17. A door window regulator according to Claim 16, 
wherein said pulley over which the portion of said wire 
extending to said driving unit is passed is provided at the 
lower portion of one of said guide members which is closer 
to the front end of said vehicle than the other! 
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